INTRODUCTION
There has been a visible reduction of the number of cattle and sheep in the agricultural holdings in Poland for a dozen or so years. This situation is connected with reducing the production of the natural fertilizers. In 1986 -2005 an average quantity of phosphorus with the mineral fertilizers, which were put into the soil, decreased by about 65% in comparison with the 1986 -1990 years. The doses of nitrogen decreased by about 34% and potassium by about 65% 9, 12, 16 . The doses of calcareous fertilizers were also clearly decreased. At present in Poland the participation of the very acid soil and acid soil exceeds 50% of the agriculture area. It is said that 76% of very light and light soil have acid and very acid soil pH. Excessive acidifying of the soil involves retardation of phosphorus among other things. The replaceable forms of aluminium and three-valuable iron appear in the pHKCl soil under 5,5. These forms mix with the available forms of phosphorus and, then they are forming the available compounds for the plants 5, 7 . The obtained results of the experiment of Gosek 6 show that the percentage participation of the soils, which have very high and high content of the available forms of phosphorus for the plants, decreased by about 9% in relation to 1973 -1993 . At the same time the percentage participation of the soils, which have very low and low content of the available forms of phosphorus for the plants, increased by about 9%.
This situation prompted looking for new, cheaper and safe for the environmental sources of phosphorus for the plants. The possibility of the enrichment of the soils in phosphorus by applying different wastes 10 were described in this study, which had been published in Scientific Work Issue 1017 of the Economic Academy in Wroc³aw.
The aim of the study is the indication of the influence of composts with the participation of municipal sewage sludge on molding the contents of the available forms of phosphorus for the plants and on quantity of the yield of spring rape's seeds and also the content of the element that was examined in them.
MATERIALS AND METHODS
Realizing the aim of the study, two experiments were carried out. The first field experiment was carried out in 2000 -2001. There was defined the impact of the composts with the participation of municipal sewage sludge after seven months of distribution in the piles on the quantity of the yield of spring rape's seeds, the amount of phosphorus in them and also the content of the available forms of phosphorus in the soil after the inning of the tested plant (the first experiment). The second experiment was carried out in 2003 -2004 . The aim of this experiment was defining the changes of the content of the available forms of phosphorus for the plants in the soil. This soil included the composts with the participation of municipal sewage sludge and potato pulp after seven months of the distribution in the plastic bin (the second experiment).
The content of the available forms of phosphorus for the plants in the soil was signified according to the Egner-Riehm's method. The remaining analyses of the soil and the tested plant were made according to the method of Ostrowska 
15
.
RESULTS
The first vegetative -field experiment was carried in 2001 on a brown incomplete soil, the quality class IV a, the complex of agriculture usefulness 5 ( rye good) and pH KCl . Two levels of the mineral nitric-potassium fertilization were additionally used for the sake of the small content of potassium in the composts (6,0 -7,8 g K ⋅ kg s.m.), as well as according to Maaekowiak 13 a low utilization of nitrogen from municipal sewage sludge. 50 kg N⋅ ha -1 and 41 kg K⋅ ha -1 were put into the soil with the first level. The second level was doubled in relation to the first one. The mineral fertilizers were used in the form of ammonium nitrate 34% and potassium soil (50% K).
The quantity of the yield of spring rape's seeds, the content of phosphorus in them and also the content of available forms of phosphorus for the plants in the soil after the inning of the tested plant were presented in Table 1 . All the composts with the participation of municipal sewage sludge increased the yield of spring rape's seeds essentially in relation to the control variant. The biggest yield of the spring rape's seeds in comparison with the first level of the mineral nitricpotassium fertilization was achieved in the variants with the composts from the municipal sewage sludge (100%) without an addition of the structural -formative components as well as from municipal sewage sludge (70%) with the addition of 10% of rye straw, wastes of urban greenery and ash of the hard coal.
The double dose of the mineral nitric-potassium fertilization, which had been put into the soil with the composts with the participation of municipal sewage sludge, caused inconsiderable (statistically irrelevant) drop of the yield of spring rape's seeds in the majority variations.
Its results show that the first level of mineral nitric-potassium fertilization with the composts with the participation of municipal sewage sludge was enough to achieve the maximum yield of the spring rape's seeds.
The content of phosphorus in the spring rape's seeds was somewhat lower in the variations with the composts, with the participation of municipal sewage sludge in relation to the control variant (without composts). It concerned the Ist as well as the IInd level of mineral nitric-potassium fertiliza- Table 1 . The effect of the sewage sludge composts and supplementary mineral nitric-potassium fertilization on the quantity of the yield of the seeds of spring rape and the content of phosphorus in them as well as the content of available forms of phosphorus for the plants in the soil after the inning of the tested plant tion, which were used in comparison with the composts with the participation of municipal sewage sludge. This situation is connected with larger yields of the spring rape's seeds, which were gained under the influence of the composts with the participation of municipal sewage sludge in relation to the control variant. The content of available forms of phosphorus for the plants in the soil after the inning of the tested plant, under the influence of composts with the participation of municipal sewage sludge, increased clearly in relation with the control variant by using the I as well as the II level of the mineral nitric-potassium fertilization. The soil with the composts with the participation of municipal sewage sludge and the double dose of the mineral nitric-potassium fertilization included on average more available forms of phosphorus for the plants. The obtained results show that the organic compound of phosphorus, which were contained in the composts with participation of municipal sewage sludge, were decomposed in the mineralization process and then they moved into the available forms for the plants.
In 2003 the second laboratory experiment was carried out in the plastic columns about 10 cm in diameter. The soil was sifted with the sieve, which was 5 mm in diameter of the mesh. Then the soil was inserted into the columns in the quantity of 3 kilos per each column. The thickness of the soil was 25 cm in the columns. The brown incomplete soil of the 5 complex (rye good) was used in this experiment. The soil had the mechanical composition of light loam. The soil was characterized by pH KCl There were taken into consideration two factors in the pattern of the experiment. There were four types of composts after disintegration for seven months (the composition in converting into dry mass was presented in Table 2 ) as the first factor and the doses of the composts without and with supplementary mineral fertilization were treated as the second factor.
The first dose of the composts (without supplementary mineral fertilization) was established on the level of the quantity of total nitrogen in the composts which amounted 0,2g N per column. It amounted to the dose of 200 kg N ⋅ ha -1 . An N: P: K relation was accepted in the experiment to establish the supplementary mineral fertilization against in comparison with the composts. This relation of N: P: K was necessary to put it into the soil with the fertilizers (the second series). This relation was established on the level of 1,0: 0,30: 0,86. The 0,2 g N per columns was a base of the fertilization in the variations with the composts with municipal sewage sludge (30%) and potato pulp (30%). Supplementary fertilization of the water solution of salt potassium (50% K) was put into these composts for the sake of the small content of potassium. The content of total potassium was accepted for the purpose to establish the doses in the variations with the composts with the 60% participation of potato pulp for the sake of the small content of nitrogen and phosphorus in relation to potassium. The dose of potassium in the form of composts was established on 0,17 g K level per column. This was 166 g K ⋅ ha . The deficiency of nitrogen and phosphorus in relation to the accepted dose of 0,2g N per column and 0,06 g P per column competed against the water solution of urea (46%) and triple superphosphate (20% P). The doses of the composts as well as the supplementary mineral fertilization were doubled in the third series of the experiment.
The composts were put into the soil, which was in the columns, according to the pattern of the experiment. The composts were mixed with the soil to the 7 -8 cm depth. Then the water solutions of mineral fertilizers were put into the soil. The soil was mixed once again to the 2 -4cm depth. The columns were placed in the room where the constant temperature of 10 -15 o C was being kept. The humidity of the soil was being kept on the 60% level of the full water humidity. The soil in the columns was being sprinkled with the redistilled water. Each object of the experiment had four repetitions. During the experiment the samples of the soil were taken from the each column of the date variant in the first day and the next after 30, 60, 90, 120, 150, and 180 days. The average samples were made from the repetitions of each variant after drying them. Afterwards the samples were subjected to the chemical analyses.
The indication of the available forms of phosphorus for the plants was made in two repetitions. The results of the experiment were presented in Table 2 .
The data in Table 2 show that the composts with potato pulp (30%) and municipal sewage sludge (30%), that had been put in the soil, increased the content of available forms of phosphorus for the plants in comparison with the control variant as well as with the variations of composts with the 60% participation of potato pulp. Additional application of potassium salt in the variations with the composts with potato pulp (30%) and municipal sewage sludge (30%) did not affect the increase of the content of the available forms of phosphorus for the plants in the soil. However, the content of available forms of phosphorus for the plants in the soil was increased by an application of the urea and triple superphosphate, additionally with the composts with the 60% participation of potato pulp. That was the effect of the available form of phosphorus, which had been put into the soil in the form of triple superphosphate.
The double doses of the composts and mineral fertilizers increased the content of the available form of phosphorus for the plants in the soil in comparison with the single doses. The soil with the compost with potato pulp (60%) as well as urea and triple superphosphate included the more available forms of phosphorus in comparison with the soil with the compost with potato pulp (30%) and municipal sewage sludge (30%) as well as potassium salt.
The content of the available forms of phosphorus in the soil increased as time passed by. This situation confirmed the thesis from the first experiment that over the time there was a distribution of the organic compounds, which included phosphorus in the available mineral forms for the plants.
Taking into consideration the content of the available forms of phosphorus in the soil at the moment of the beginning and the end of the experiment, it could be said that intensive distribution of the organic compounds, including this element that was in the soil with the composts with potato pulp (30%) and municipal sewage sludge (30%) in comparison with the compost with the 60% participation of potato pulp.
The obtained results confirm the researches of Baran et al. 2. The composts with the participation of municipal sewage sludge after the inning of the tested plant (the first experiment) caused an increase of the available forms of phosphorus for the plants essentially. The same situation occurred in the second laboratory experiment.
3. In the laboratory experiment the composts with participation of municipal sewage sludge (30%) and potato pulp (30%) increased the content of the available forms of phosphorus in the soil in comparison with the composts with 60% of participation of potato pulp, significantly.
4. Doubling the doses of the composts as well as mineral fertilizers in the laboratory experiment caused an essential increase of the content of the available forms of phosphorus in the soil.
5. The content of the available forms of phosphorus for the plants in the soil, which had been fertilized with the compost in the second experiment, increased over the time with their distribution.
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